Expressive language skills in otitis-prone and normal preschool children by Mroz, Kathleen Mary
UNIVERSITY OF ILLINOIS
MAY...... 19 90.
THIS IS TO U'.KTH'Y IT I AT Till'. TUTS IS PREPARED L'NDER MY SITERVISION BY
....................... KATHLEEN MARY MROZ ..............
ENTITLED...EXPRESSIVE . LANGUAGE SKILLS IN OTITJS-PRQN.E
AND NORMAL PRESCHOOL CHILDREN
IS APPROVED HY MK AS ITT,TIM IN'', THIS TAUT OT TUT. RTCjUREMENTS TOk TIIK
I (THREE OT BACHELOR OF SCIENCE
A i'PRovkd:. , .............
H E A D  O F  D E P A R T M E N T  O T ..SPS.EC.H..AND...H.E.AB.IHG..S.CIE.NC.E.
<> UM
EXPRESSIVE LANGUAGE SKILLS IN 
OTITIS-PRONE AND NORMAL PRESCHOOL CHILDREN
By
Kathleen Mary Mroz
Thesis 
for the
Degree of Bachelor of Science 
In
Liberal Arts and Sciences
College of Liberal Arts and Sciences 
University of Illinois 
Urbana, Illinois
1990
1ACKNOWLEDGEMENTS
I would like to thank Dr. Lynne Rowan for all of her time 
and effort assisting me with my project. From her suggestions and 
guidance, I have learned a great deal from this experience.
I would also like to express my gratitude to Dr. Robert 
Bllger. With his constant encouragement and advice, 1 *** *ble to 
complete this project satisfactorily. I have not only learned 
aspects of writing style from him, but I was also able to 
experience a small amount of h1s wisdom.
i i
TABLE OF CONTENTS
CHAPTER PAGE
I. INTRODUCTION......................................... 1
II. LITERATURE REVIEW....................................6
III. PROCEDURES.......................................... 15
Subjects...................................... 15
Procedures.................................... 16
IV. RESULTS AND DISCUSSION..............................18
Results....................................... 18
Discussion.................................... 23
V. SUMMARY AND CONCLUSIONS............................ 28
REFERENCES.......................................... 30
Hi
LIST OF TABLES
TABLE PAGE
1. Measures of expressive language skills comparing
otitis-prone and normal preschool children.............. 19
2. Obtained MLU, predicted MLU, and derived percentile
scores across subjects.................................... 21
CHAPTER I 
INTRODUCTION
One of the most frequent reasons that a young child requires 
medical attention is due to otitis media with effusion (OME) or 
middle ear disease (Kavanaugh, 1986). Epidemiological studies of 
acute otitis media in the United States and Scandinavian countries 
(Teele, Klein, & Rosner, 1984) have shown high incidence of the 
disease 1n infants and young children. They found that by age 
three, 70% of all children have had at least one episode of acute 
otitis media and one third of these children had experienced three 
or more episodes. Even with treatment, middle e«r fluid can 
persist as long as three to six months and the associated hearing 
loss due to OME may persist for as many as six months following a 
single episode (Roberts, et al., 1986).
Widespread concern has been expressed that the reduced 
auditory input from the intermittent conductive hearing loss due 
to OME may adversely affect language development in otherwise 
normal, healthy children. Hearing loss is the most common 
complication and sequela of middle ear disease (Bess, 1983), which 
in turn presents the child with a speech signal that is difficult 
to process. Several studies (Casselbrant et al., 1985; Friel- 
Patti & Finitzo, 1990; Lehman, Rummer, Charron, & Keith, 1979; and
Sak & Ruben, 1981) show a positive correlation between fluctuating 
hearing loss and Impaired language development in children.
Language acquisition begins in infancy and continues to 
progress throughout one's life, however, the period from birth to 
three years of age is critical for normal language acquisition. 
During this period, the Infant moves from being a communicator to 
being a competent (although not fully competent) user of speech 
and language. These developments are highly dependent on the 
acoustic Information that the hearing baby Is receiving (Menyuk, 
1986).
During the first year of life the Infant 1s able to 
discriminate between the sounds of language based on certain 
acoustic differences. The child also interacts socially with 
persons In his environment by conversational turn-taking. 
Variations of pitch, Intonation, and stress while vocalizing 
enable the young Infant to communicate with care givers during 
this pre-1Inguistlc stage In life. If the baby has a hearing 
impairment due to otitis media with effusion, then communication 
may be affected. Other factors which may occur simultaneously 
with the hearing loss due to OME such as Illness, pain, and 
Irritability will interfere with interaction (Menyuk, 198f).
The earliest words in a child's lexicon appear In the months 
surrounding the child's first birthday. The Infant begins to 
understand the meaning of familiar words. In order to isolate and
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comprehend these word», the child must be able to segment the 
stream of audible speech sounds. The inconsistent auditory signal 
that can result from fluctuating hearing loss may make the stream 
of speech difficult to segment and impede the child's abilities to 
form linguistic categories (Berko-Gleason, 1985). Production of 
these first words occurs only after the child comprehends the 
relation between words and referents. Also, word production seems 
to be governed by some universal constraints on the developing 
speech mechanism. Therefore, language-specific speech gestures 
transpire some time after the language-specific speech sound 
discriminations occur (Menyuk, 1986).
The normal language-learning child shows explosive growth in 
vocabulary, syntactic patterns, verbal-auditory memory spans, and 
comprehension during the third year of life (Friel-Patti, Finitzo- 
Heiber, Conti, & Brown, 1982). Language rapidly progresses from 
the one-word stage to two- and three-part relations from 18 to 30 
months of age. Shortly after producing three-part relations 
("that red ball" and "big car go"), the child begins producing 
sentence structures according to the rules of his language. By 
age three, the child has learned a great deal of knowledge of both 
the structures of language (syntax) and how to use these 
structures in communication situations (pragmatics).
Each step of the language acquisition process is somewhat 
dependent on the previous phase in the child's linguistic
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development. In other words, language learning Is developmental 
1n nature. Thus, If one stage of development Is Impaired due to 
conductive hearing loss from ONE, then advanced stages of 
linguistic development are likely to be delayed.
Several hypotheses have been postulated concerning the 
developmental nature of language acquisition and one of the most 
prominent theories related to this area Is termed the strong 
cognition hypothesis (or cognition-first hypothesis). Supporters 
of this theory claim that cognition 1s both necessary and 
sufficient for language development. The underlying contention Is 
that language 1$ a subsystem within a broader symbolic capacity, 
which In turn depends on the development of sensorimotor 
Intelligence (Bernstein & Tlegerman, 1989).
As described by Piaget, (Bernstein & Tlegerman, 1989) the 
development of language 1s based In the sensorimotor period, birth 
to 24 months (pp. 50-51). The child progresses from reflexive, 
Involuntary behavior to physically generated, intentional behavior 
to Internally generated (i.e. symbolic), intentional behavior. 
Language enables the child to understand and control h1s 
environment.
According to Menyuk (1986), hearing loss and Illness due to 
OHE have the potential to significantly impede normal cognitive 
development. With fewer opportunities to experience their 
environments, children with ONE may be restricted In learning,
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thus adversely affecting cognition and language development.
Questions concerning the effects of OME on language 
development frequently arise. Some questions which need to be 
resolved are: 1) Are there sensitive periods of development when 
fluctuating and occasional hearing Impairment may have especially 
negative consequences? and 2) If developmental delays occur 1n 
language due to OME, are they significant and do they render 
Intervention?
The purpose of the present study Is to detail the possible 
effects of chronic otitis media with effusion on the expressive 
language skills In otherwise normal, healthy children.
Spontaneous language samples taken from eight preschool children 
were examined at the word level, morpheme level, and sentence 
level tc, assess expressive language competence. In addition, the 
amount of Interaction from each child during a given time period 
with the same examlner(s) was compared across subjects.
6CHAPTER II 
LITERATURE REVIEW
Otitis media with effusion (OME) is defined as an 
Inflammation of the middle ear accompanied by a collection of 
liquid In the middle ear cleft without the signs and symptoms of 
acute Infection such as otalgia, fever, and a red or white 
tympanic membrane that is full or bulging. In 1975, Howie, 
Ploussard, and Sloyer Introduced the term "otitis-prone" to denote 
children with six or more episodes of acute otitis media before 
age six. Also, otitis media was defined as an immobile or 
hypomobile tympanic membrane, regardless of whether the middle ear 
secretion was purulent, serous, or mucoid. The etiology of 
asymptomatic OME is unknown but is commonly believed to be either 
persistence of effusion following an acute otitis media episode or 
eustachian tube dysfunction with or without upper respiratory 
tract infection (Casselbrant, et al., 1985). The duration of an 
Individual episode, from start to finish, is highly variable 
lasting from days or weeks to one year or longer, but most often 
about one to three months (Paradise, 1981). Friel-Patti and 
Finitzo (1990) warn, that otitis media is a disease that "varies 
daily along a continuum" (p. 188) and needs to be closely 
monitored in establishing a sound research plan.
Disorders of speech, language, cognition, and behavior have 
been attributed to early episodes of otitis media. OME is the
7presumed mechanism Involving deficits 1n conductive hearing and 
corresponding "auditory deprivation" during supposed critical 
periods of brain development. If, even after short episodes, the 
fluctuating hearing Impairment associated with OME poses threats 
to any aspect of development, aggressive treatment should commence 
Immediately even If 1t Is costly or not completely risk-free 
(Hubbard, Paradise, McWilliams, Elster, & Taylor, 198S).
Age at first episode 1s an Important predictor of recurrent 
otitis media. "Early and often" appears to be the experience of 
many children with recurrent OME. According to Klein (1989), 
other epidemiological factors of Importance Include the following: 
1) males have more episodes of acute otitis media and are at 
Increased risk for recurrent disease; 2) recurrent OME In a 
sibling Is an Important risk feature; and 3) children In group 
care and day care are more likely then children In home care to 
experience recurrent episodes of OME. Also, white children have a 
higher Incidence of otitis media then black children. In contrast 
to these findings, Harsten, Prellner, Heldrup, Kalm, and Kornfalt, 
(1989) found that the development of recurrent acute otitis media 
was unrelated to such factors as sex, familial history of 
allergies, duration of breast feeding, domestic environment, or 
day care settings; however, they did find that the onset of OME 
before six months of age was highly predictive of subsequent 
recurrent episodes of OME. Casselbrant et al., (1985), along with
the Otitis Media Research Center in Pittsburgh, conducted an 
epidemiological study to determine incidence, prevalence, and 
natural history of otitis media with effusion. The present study 
involved 107 preschool children who were two to five years of age. 
Frequent observations of middle e*r status were done at 
approximately one month intervals over a 23 month period. The 
children were examined with pneumatic otoscopy, tympanometry, and 
acoustii reflex measurement. At each examination the child was 
classified into one of three categories according to the status of 
the worse ear: normal, OME, or negative middle ear pressure. The 
cumulative incidence showed that 53% of the children 1n the first 
year and 61% of the children in the second year developed at least 
one episode of OME. Most episodes of OME were brief with more 
than 60% of the episodes clearing within one month and 
approximately 80% after two months.
The most common complication and sequela of otitis media is 
hearing loss. The loss is usually conductive, but sensorineural 
involvement also occurs. Typically, air conduction is 20-30 dB 
below normal hearing threshold, with the least amount of loss at 
approximately 2000 Hz. On the average, the degree of hearing loss 
through the speech frequency range (500 Hz, 1 kHz, 2 kHz) is 27.6 
dB (Bluestone, 1983) and moderate losses as great as 50 dB may be 
experienced by some children (Reichman & Healey, 1983).
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9The rapid and seemingly effortless acquisition by the young 
child of the intricate system of symbols called verbal language 
requires an intact peripheral and central auditory mechanism. 
Hearing serves in an omnidirectional manner which, as a sensory 
modality, is uniquely suited for the task of verbal language 
reception (Hatk1n, 1986). in (1986) reported that otitis media 
is most frequent during the first three years of life with a peak 
incidence between 6 and 18 months of age. Klein et al., (1983) 
found that children who experienced disease of the middle ear 
between 6 and 12 months of age were at increased risk for poor 
performance on standardized receptive and expressive language 
tests. If the auditory system is impaired during this crucial 
period of development, language development may seriously be 
delayed.
Even though the hearing impairment associated with OME is 
varied and fluctuating, it has serious implications for the normal 
acquisition of language development in children. The presence of 
a fluctuating auditory input means that the young child must deal 
with conflicting or inconsistent information on which to base his 
language learning (Friel-Patti, et al., 1982). Berko-Gleason 
(1983) stated that fluctuating hearing loss may be worse than a 
consistent hearing impairment because the child's inconsistent 
auditory signal impedes his ability to form linguistic categories. 
Especially during early language acquisition when the child learns
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the sound system of language as well as how to form such things as 
plurals or past tenses, a consistent auditory signal is necessary 
for normal development.
Friel-Patti and Finitzo (1990) found that for children 
between 6 and 18 months of age with diagnosed OME, better language 
is associated with better a r hearing levels. In their study, 
the hearing status of children between 6 and 12 months was 
significantly related to receptive language performance on the 
Sequenced Inventory of Communication Development Scale (Hedrick, 
Prather, h Tobin, 1975). At 18 and 24 months, both receptive and 
expressive linguistic performance were significantly correlated to 
degree of hearing Impairment. Frlel-Patti and Finitzo identified 
differences, not delays, on standardized measures of receptive and 
expressive language; it is yet to be resolved whether OME and the 
fluctuating hearing loss which accompanies it have long-term 
consequences on children's development.
Expressive language and articulatory skills from a group of 
47 children with histories of chronic OME between the ages of 1;11 
and 5;5 were examined by Lehman et al., (1979). A battery of 
speech and language tests including the Receptive-Expressive 
Emergent Language Scale (Bzoch & League, 1971), the Preschool 
Language Scale (Zimmerman, Steiner, & Evatt Pond, 1979), the Test 
for Auditory Comprehension of Language. (Carrow, 1973), the 
Seouenced Inventory of Communication Development (Hedrick,
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Prather, & Tobin, 1975), and the Verbal language Development Scale 
(Mecham, 1971), was administered to each subject. In addition, a 
sample of spontaneous language was obtained from each child and 
analyzed. Results from these tests revealed that the expressive 
language skills of children with chronic OME were significantly 
below chronological-age-level expectation when compared to 
receptive language skills. This Indicated possible serious 
effects of chronic hearing Impairment associated with OME upon 
speech and language acquisition. The difference between the 
receptive and expressive language skills may h<> atlonallzed In 
the following manner. Although all the subjects were assumed to 
have a fluctuating hearing loss concomitant with OME, periods of 
normal hearing occurred during which time the child received 
auditory Information In a more normal way. In addition, verbally 
presented auditory material is almost always complemented by 
contextual cues. Therefore, one could conjecture that the 
children were receiving receptively acquired information, though 
not the majority of verbal information children normally need 
before they reproduce it with their own verbalizations.
The relation between early, persistent OME and early 
language learning for 35 Infants was reported by Friel-Patti et 
al., (1982). She divided her subjects Into three groups. Group 1 
Included 14 children who had no more than one episode of OME and 
who did meet Howie's otitis prone classification (1975). Group 2
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included 14 infants who repeatedly experienced acute middle ear 
infections* with a minimum of three episodes in the first 18 to 24 
months of life. Group 3 included children who did not meet the 
criteria of Group 1 or Group 2 for one of two reasons: 1) two 
episodes of OME; or 2) abnormal auditory brain stem response 
(ABR). Language development was assn » j using two standardized 
measures for both comprehension and expression. She found that 
the otitis-prone group (Group 2) had a 71.5% incidence of 
expressive language delay with 42.9% delayed for greater than six 
months. For the normal group 21.4% had expressive language delay* 
with only one child having a delay greater than six months.
The relation between otitis media and language development 
has been examined thus far, however, cognitive development is also 
of primary concern in studying the deleterious effects of OME. 
Critical period theory states that an organism is maximally 
sensitive to certain stimulation at a particular point in the life 
cycle. Specific experiences must occur during a critical time, 
otherwise, irreversible damage to the physiological mechanisms and 
behaviors of interest will occur. In the case of human cognitive 
development* the only example of a potential critical period is in 
language development (Matkin* 1986). It is assumed that the child 
is optimally sensitive to linguistic information during the first 
three years of life. Even though this period is critical for 
normal language formation* some potential for advancement
continues for considerably longer time spans (Feldman & Gelman, 
1986).
As applied to the case of OME, the critical period theory 
states that specific auditory experiences are necessary early in 
life for the full development of higher mental processes. Menyuk 
(1979) reports that children who suffer early and frequent OME 
episodes may be delayed in cognition due to frequent illness and 
inability to interact normally with their environment. Bouts of 
hearing loss early in life due to OME deprive the child of the 
required auditory inputs necessary to develop normal cognition 
during the presumed sensitive period in their development.
Sak and Ruben (1981) investigated normal-hearing, 
neurologically-intact, 8 - to 11 v - old children who had 
documented histories of OME before the age of five years. Each 
subject was evaluated with a battery of audiological, 
psychological, language, and achievement tests and compared to 
his/her non-OME sibling who was tested at the same age. Results 
indicated that the OME subjects had deficits in verbal ability, 
auditory decoding, and spelling skills when compared to the 
control siblings. The OME subjects were also found to have 
significant strengths in visual sequential memory which suggests 
the use of compensatory strategies for auditory deficits.
Lewis (1976) described some effects of chronic middle ear 
disorders on the development of auditory processing skills in
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Aboriginal children. Two groups were examined: 1) the
experimental subjects who had histories of chronic OME and 2) the 
control subjects who demonstrated normal middle ear function. The 
results indicated that the control subjects consistently 
outperformed the experimental subjects in speech discrimination 
tests, both in noise and in quiet, dichotic listening tasks, and 
both verbal and non-verbal intelligence measures. Myklebust 
(cited by Lewis, 1976) claimed that a sensory deprivation, such as 
hearing loss, might distort the integration of a broad range of 
mental functions. Lewis supported this theory concluding that 
similar distortions might accompany chronic OME that provoke only 
minima! sensitivity deficits.
An uncorrected hearing loss early in life due to OME may 
adversely affect a child's linguistic and cognitive develupment. 
The general purpose of the present investigation is to describe 
some possible deleterious effects of chronic otitis media with 
effusion on the expressive linguistic skills of otherwise normal, 
healthy children.
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CHAPTER III 
PROCEDURES
Subjects
The subjects 1n this study were eight preschool children 
ranging from ages 3; 1 to 4;6. The four experimental subjects had 
a history of medically confirmed otitis media with effusion (OME), 
and four control subjects have had no history of significant OME. 
All eight children met the following criteria:
1. English was the only language spoken 1n the home.
2. Through medical records and/or parent reports, children were 
excluded 1f they had a history of prematurity, prenatal or 
perinatal trauma that may have affected neurological 
development, permanent hearing loss, neural disease or 
trauma, and diabetes or kidney disease. Subjects were also 
excluded If they presented evidence of psychomotor delay or 
severe emotional or behavioral problems.
3. Subjects demonstrated cognitive skills within normal limits 
(i la) as assessed through the Arthur Adaptation of the 
Lelter International Performance Scale (Arthur, 1980).
4. With the exception of the Initial baseline evaluation, 
current absence of middle ear disease was otologlcally 
confirmed and current audiometric results showed normal 
hearing sensitivity.
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The experimental subjects had a history of multiple bouts of 
OME with the initial occurrence being prior to 12 months of age. 
The experimental subjects had been recommended for tympanostomy 
and tube insertion based on persistent unilateral or bilateral ONE 
of more than three months duration, or more than four episodes of 
OME over a six month period. The control subjects had a limited 
history of hearing impairment, middle ear disease, earaches or 
impacted cerumen, and no history of middle ear discharge or 
tympanic membrane perforations.
Procedures
Spontaneous language samples, approximately 45 minutes in 
length, were elicited and recorded on audiotape for each subject 
by a certified Speech-Language Pathologist and/or assisting 
graduate students during a home visit. The examiners used books 
and toys to facilitate verbal communication.
The subjects' spontaneous conversational language samples 
were assessed using four different procedures. The samples were 
examined according to the child's lexical abilities, the number of 
utterances over similar time periods with the same examiner, mean 
length of utterance in morphemes (MLU) (Brown, 1973), and sentence 
structure.
VTo assess the child's expressive lexical skills, the 
Expressive One Word P1cture_¥acabulaiJi Test (Gardner, 1979) was 
administered to each child during the home visit. The author's 
stated purpose of this test 1s to obtain an estimate of the 
child's verbal Intelligence by means of his/her expressive picture 
vocabulary, l.e., the quality and quantity of a child's vocabulary 
based on what he/she has acquired from home and from formal 
education.
The total number of utterances from each child over a period 
of approximately 45 minutes was compared across subjects. Each of 
the children interacted with the same examiner(s).
Mean length of utterance (MLU) was calculated for each 
subject. The MLU of each child was converted to percentile scores 
based or, the work of Miller (1981) to facilitate comparison 
between the Individuals.
The transcriptions were transferred to a computerized 
profiling program (Long & Fey, 1989) which automatically analyzed 
the child's utterances using on Lee's (1974) Developmental 
Sentence Scoring (DSS) system. This method included and scored 
only utterances according to Lee's standards, those sentences 
containing at least a subject and a verb.
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CHAPTER IV
RESULTS AND DISCUSSION
Results
The results of this study indicated a wide range of 
variability between subjects across different measures of 
expressive language skills. Table 1 displays each subject's 
percentile ranks for the Express!ve One Picture Vocabulary Test 
(EOWPVT), mean length of utterance (MLU), and Developmental 
Sentence Scoring (DSS). The number of child utterances during 
approximately a 45-minute time period is also reported in Table 1.
The scores obtained from the EOWPVT ranged from the 30th to 
the 99th percentile. Two of the experimental subjects scored at 
the 30th percentile, whereas ail of the control subjects achieved 
scores over the 50th percentile. The experimental subjects scored 
significantly lower than their counterparts on the EOWPVT except 
for Experimental #4 who scored higher than expected for his age 
level.
The number of utterances used by each child, w ’thin a 45 
minute time period, varied across subjects. The experimental 
subjects interacted with the same examiner(s) as the control 
subjects, but they contributed to the conversation for a lesser 
percentage of the time with the exception of Experimental #3.
TABLE 1. Measures of expressive language skills comparing 
otitis-prone children to normal children. Test
scores (EOWPVT, MLU, 
to percentile ranks.
and DSS) have been converted
SUBJECTS EOWPVT
NUMBER OF 
UTTERANCES MLU DSS
expll male 30
c t m male 97
exp#2 female 66
ct 1 #2 female 73
exp!3 female 30
ctl#3 female 58
expM male 99
ctl#4 male 83
157 69.5 86
218 93.8 >90
144 7.49 <10
304 71.6 75
122 15.2 14
91 29.1 <10
100 49.6 56
222 25.5 68
Generally, the experimental subjects interacted using 60-100 fewer 
utterances than the control subjects.
The MLU of each child was calculated in terms of morphemes 
then converted to percentile scores based on a study by Miller and 
Chapman reported in Miller (1931). The study involved 123 
children, 17-59 months of age, who resided in Wisconsin. Their 
findings indicated a strong correlation between MLU and age (r « 
.88), with 77% of the variance accounted for. They also found 
that the relation between MLU and age was essentially linear with 
the standard deviation increasing with age. They derived an 
equation with which age can be predicted given a calculated MLU or 
MLU can be predicted given a specific age. Table 2 displays the 
obtained MLU, predicted MLU based on the Chapman and Miller 
eouation, and percentile rank based on MLU for each of the 
subjects in the present study.
The MLU percentile scores for the experimental subjects 
ranged from 7.49 to 69.5 and from 25.5 to 93.8 for the control 
subjects. The experimental subjects had lower MLU percentile 
ranks with the exception of Experimental #4 who scored just below 
the 50th percentile. Two experimental subjects as well as two 
control subjects had MLU scores well below the 50th percentile.
A DSS analysis was also completed to examine the more 
complex utterances in the language samples. DSS scores for the 
experimental subjects ranged from below the 10th to above the 86th
TABLE 2. Obtained MLU, predicted MLU (Miller, 1981) and 
derived percentile scores across subjects.
SUBJECTS (C.A.) OBTAINED MLU PREDICTED MLU PERCENTILE
exp#l male (3;2) 3.75 3.37 69.5
ctl#1 male (3;1) 4.36 3.26 93.8
exp#2 female (3;7) 2.67 3.68 7.5
ctl#2 female (3;8) 4.47 3.98 71.6
exp#3 female (4;0) 3.43 4.40 15.2
ctl#3 female (4;1) 3.97 4.50 29.1
exp#4 male (4;6) 5.00 5.01 49.6
ctl#4 male (4;6) 4.31 5.01 25.5
MLU was predicted from the following equation:
MLU « -0.548 + 0.103(age)
The predicted standard deviation was derived from the following equation
SO • -0.0446 + 0.0205(age)
Z-scores were obtained in the following manner:
Z - (OBTAINED MLU - PREDICTED MLUJ/PREDICTED SD
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percentile. The control subject scores ranged from less than the 
10th to greater than the 90th percentile. The experimental 
subjects scored lower than the control subjects on the DSS 
analysis with the exception of Experimental #3. Two experimental 
subjects scored extremely low (14th percentile and <10th 
percentile) and one control subject scored below the 10th 
percentile. All other subjects scored above the 50th percentile.
Intrasubject comparisons on the different expressive 
language measures were also observed. Experimental #1 scored low 
on the EOWPVT, high on the OSS, and had an age-appropriate MLU. 
Experimental #2 scored above the 50th percentile on the EOWPVT, 
and had extremely low MLU and DSS percentile ranks. Experimental 
43 scored below age level on all measure1 Experimental 44 scored 
well above age level for the EOWPVT and MLU and scored above the 
50th percentile for the DSS.
Controls 41 and 42 scored adequately on all measures.
Control 43 scored above the 50th percentile on the EOWPVT and had 
an age-appropriate MLU; however, her DSS score was below the 10th 
percentile which, according to Lee's (1974) standards, Indicated 
that the child had a possible language impairment and further 
assessment should be considered. Control 44 scored below the 50th 
percentile for the MLU, but was age-appropriate for both the 
EOWPVT and DSS.
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Discussion
Several different expressive language measures were employed 
to compare and analyze language samples of otitis-prone children 
who have had histories of chronic otitis media to children without 
such histories. The Expressive One Word Picture Vocabulary lest 
(EOWPVT) was used to assess the children's expressive vocabulary 
abilities at the one-word level. The number of utterances during 
a given length of time was also compared between subjects. Mean 
length of utterance (MLU) and its percentile rank was calculated 
for each subject, and Developmental Sentence Scoring (DSS) was 
used to examine utterances which contained subject-verb 
constructions.
As can be seen from the results of this study, ldnguaqp 
skill assessment is complex and cannot be interpreted east Iv.
The findings from the current investigation do not disagree with 
the results from studies previously discussed (Friel-Patti & 
Finitzo, 1990; Klein et al., 1983; and Lehman et al., 1979), 
however, several differences must be recognized. These previous 
studies indicated significant differences between OME subjects and 
control subjects, whereas different strengths and weaknesses were 
found across children in the current study and few significant 
patterns separated the otitis-prone children from the normal 
children. The oldest experimental subject (age 4;6) scored 
comparable to the control subjects and one control subject (age
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4;I) scored less than the 10th percentile on the DSS which placed 
her the language-impaired range.
The percentile scores from the EOWPVT revealed 75% of all 
the children to be above the 50th percentile. Two experimental 
subjects received scores below this level. Klein* Teele, Mannos, 
Menyuk* and Rosner (1983) reported that children who suffered from 
recurrent acute OME over a prolonged time scored less well on 
standard tests of language given at age three than did children 
who had little or no middle ear pathology. Since all of the 
controls scored age-appropriately or better on the EOWPVT and only 
50% of the experimental subjects scored adequately on this 
measure* it may be concluded that some children with histories of 
chronic OME have difficulty either with expressive vocabulary 
skills or with performing well on standardized tests.
In comparing the experimental subjects with the control 
subjects on the number of utterances within a given time frame 
while interacting with the same examiner(s), the experimental 
subjects generally interacted less than the control subjects in 
the conversation. Control #3* who appears language-impaired 
according to the standards of the DSS* interacted less with the 
examiner(s) than her experimental counterpart. The results from 
this type of comparison across subjects indicated that some 
children who experience recurrent bouts of OME may have difficulty 
interacting with others in their environment. This conclusion may
parallel the observations in Lehman et al., (1979). They found 
that parents frequently reported that their otitis-prone children 
were unable to communicate needs. Because the children were 
unable to interact with their peers on a verbally-appropriate 
level, their social and general maturity development was often 
lagging.
HLU calculations compared across subjects revealed no 
significant differences between the experimental subjects and 
control subjects, but individual differences did occur. Two 
experimental subjects scored below the 20th percentile; however, 
the youngest and the oldest experimental subjects appeared normal, 
scoring above the 50th percentile, on this assessment measure.
The two youngest control subjects scored above the 50th percentile 
on the MLU while the oldest control subjects scored below the 30th 
percentile.
When interpreting the significance of a child's MLl as a 
description or quantification of productive language status,
Hiller (1981) stated that, ”MLU 1s only a general Indicator of 
structural development and can only be reliably interpreted when 
it falls between 1.01 and 4.49” (p.25). For this reason, MLU 
cannot reliably be used as an expressive language measure for half 
of the subjects in this study.
Using a DSS analysis to examine only the child's 
verbalizations which included a subject and a verb, the examiner
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was able to look more closely at the child's ability to form 
sentences. This method of analysis evaluated sentences based on 
their linguistic complexity. Of eight subjects, five scored above 
the 50th percentile. Two experimental subjects and one control 
subject scored at or near the language-impaired range (below the 
10th percentile). Since 50% of the experimental subjects' scores 
on the OSS were below the 10th percentile, it may be concluded 
that some children with histories >f chronic OME may have 
difficulty forming age-appropriate sentences.
Diverse findings across and within subjects were found in 
the current investigation indicating that no general statements 
may be made concerning the effects of OME on expressive language 
skills. The results from this study do not contest the fact that 
hearing status and language development are intricately related. 
Because the complex system of language cannot easily be assessed, 
in order to compare otitis-prone children who have had histories 
of chronic OME with children who have had no such histories, the 
individual elements of the child's expressive language system 
should be assessed and then compared. In the previously presented 
studies (Casselbrant et al., 1985; Friel-Patti & Finitzo, 1990; 
Lehman et al., 1979; and Sak & Ruben, 1981) verbal skills were 
collapsed into one category labelled expressive language. On the 
other hand, in this study, expressive language skills were 
separated into four components, thereby allowing individual
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differences to be seen within each child as well as between the 
children.
This type of investigation is recommended for future studies 
involving otitis-media and language development. In the current 
study, had the children's expressive language skills been reduced 
to a single number and comparisons been made between the otitis- 
prone children and the control subjects, the results may have 
indicated a difference between the two groups concurring with the 
evidence presented by the studies previously discussed.
From the results in this study, it cannot be concluded that 
otitis media with effusion has a causal effect on expressive 
language abilities or that the fluctuating hearing impairment 
resulting from ONE impairs language skills in general. What can 
be concluded from the results of this investigation is that 
individual differences on individual linguistic elements in 
expressive linguistic performance may occur due to the deleterious 
effects of chronic ONE.
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CHAPTER V
SUMMARY AND CONCLUSIONS
Normal language development in children is dependent upon an 
intact peripheral and central auditory mechanism. Children who 
experience recurrent bouts of otitis media with effusion (OME) are 
subject to mild-moderate fluctuating hearing-impairments affecting 
the speech frequency range which may impede normal language 
acquisition. OME is most prevalent in children during a period 
when rapid language-learning occurs.
The purpose of this study was to detail the possible effects 
of chronic OME on expressive linguistic abilities in otherwise 
normal, healthy children. Spontaneous language samples were taken 
from eight preschool children and four separate assessments were 
completed. The conversational language samples were examined at 
the word level, morpheme level, and sentence level to assess 
linguistic competence. In addition, the number of utterances 
spoken by the child during a given time period while interacting 
with an adult was compared across subjects.
The results from this study indicated a wide range of 
variability between subjects across several different measures of 
expressive language skills. No general conclusion can be made 
concerning the causal effects of OME on expressive linguistic 
development. Individual differences were observed, within and 
between subjects, when expressive language was separated into
29
several components. These individual variations may have been 
overlooked had the children's expressive language been analyzed as 
a whole.
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